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esters by l an ; : f e t d £ °™^-rin g arcatic carbonic acid 
compound carbL rea " 10n " ™ ic h ^°^ 

acid ester It :iZ°T ^ OXy9en ' WhSre ™ iC «*»ic 
y^s in a s L rt " concentrations and n igh 

a short period of time using i ittle catalyst. 



Constitution 



compounds, , C , oL ""^ CYPSS ° f "^nese 

«*i types £ sin" 0 " , CVPeS ° £ " balt <D, one or 

substances selected f r ™ • ° r m ° re °« 

-auction product" t h e;: o r in ° neS ^ ^ « 



Claim 



is carried out in a • at said reaction 

impounds, ( B ) one or m „ \ Pallium .and palladium 

or -re .VPes of cobT^ cl ^ °' """^ < C > «• 

substances selected J C ° mP ° UndS ' (D > ° ne ~ «>« types of 

phospnonium salts anTmr temary Sa " S ° r *»<=«»«ry 

"Let- fro. ^onl and " ""^ ° f 

Products thereof ^ thaC 316 Auction 



^S^Si^S^-SSEiSnati^^ 
[0001J 

Industrial appl ication fieM 



of ar!! e ^ PreSSnC inVenCion concerns » "•""od for the manufacture 
of aroma tl c carbonic acid esters using a special catalyst ' 

TrlZlllr^ e " erS ' Pa » icula ^ ^yl carbonate. 

and other 3 K ^ matSrialS ^ Potion of polycarbonate 
ana other substances. 



[0002] 



Prior art 



an* f PaSt ' meth ° dS '" herein an aromatic h ^roxy compound 

ZLtllZir allowed to react have bsen — - ~ £ 

Zh ^ matlC Carb ° niC a " d eSters - Ho — • these 

Thus a S "l^ 31 ^ 13 dUS C ° thS of phosgene. 

Thus, a number of methods have been offered that do not use 

Phosgene thereby aromatic carbonic acid esters are manufactured 

mono* !! 7 beCWeen ^ "^"^ h ^ <*»"»»«. «rbon 
mono xld e and oxygen, with regard to catalysts that are used in 

r^is is h described in — — ~ - 

contain^ ° 3 palladl ™ ^Pound, a compound 

VIIB of th 3 " £r ° m 9r ° UP IIIA ' ™' ™' IB ' "»< VIB or 

I1B of the periodic table and a base are used; a method is 

escribed in Japanese Kokoku Patent Mo. Sho 56(1981] -38145 
wherein a palladium compound, manganese complex or cobalt ' 
complex, base and desiccant are used; a method is described in 
Japanese KoKai Patent Application No. Hei 1(1989,-165551, wherein 
a palladium compound, iodine compound and zeolites are used- a 
method is desrriK^ • T usea, a 

2(1990, , n tZT ln PaneSe K ° kai PatSnC fiction Mo. Hei 
2(1990,-104564, wherein a palladium compound, divalent or 

tnvalent manganese compound, tetraalkylammonium halide and 



quinones are used; a method is described in "apanese Kokai Pa[eu 

Application No. Hei 2nqqm taoi^a u • 

S * 2 [1990] -142754, wherein palladium compound 

cobalt compound, tetraalkylammonium halide and quinones are used^ 
a method is dpqrriK^ „ „ ea ' 
Patent- > SSCribed ln «-S. Patent No. 5.142,086 and European 

Patent Application No. S07.546-A2, wherein a catalyst is used 
that comprises (a) palladium or palladium comDound, (b) 
quaternary ammonium salt, ,c) a metal auxiliary catalyst selected 
trom cobalt, iron, cerium, manganese, molybdenum, samarium 
vanadium, chromium and copper, and ,d, an organic auxiliary 
catalyst selected from an aromatic ketone, an aliphatic ketone 
and an aromatic polycyclic hydrocarbon; and a method is described 
m Japanese Kokai Patent Application No. Hei 5 [1993] -25095 
wherein palladium or palladium compound, cobalt compound, halide 
and basic compound are used. In addition, examples of methods 
that are used in order to prevent the hydrolysis of the aromatic 
carbonic acid esters due to water that is generated in the 

ITZIT '^r^ 3 meCh ° d Wherein 3 '"^ °* ""icc-nt 

used (Japanese Kokai Patent Application No. sho 

54 (1979) -135744) , and a method wherein water is removed by . 
di.tUl.tion of the reaction (Japanese Kokai Patent Application 
No. Hei 4 [1992] -261142) . <=«ipn 



[0003] 



To generalize concerning catalyst systems that have been 
offered m the past, the systems can be conceived as being 
constituted by three components consisting of palladium catalyst 

auxiliary catalyst ♦ additives. In the reaction between the 
aromatic hydroxy compound, carbon monoxide and oxygen, aromatic 
carbonic acid ester is generated by the palladium catalyst unde^ 



acidic conditions, the auxiliary catalyst reoxidizes the 
palladium catalyst after the reaction, and the additives are used 
m order to accelerate said reaction. Manganese compounds or 
cobalt compounds are particularly useful as auxiliary catalysts 
and compounds containing bromide ions are particularly useful as 
addxtives. m addition, the use of hydroquinone and other organic 
auxiliary catalysts or amines and other bases also appears to be 
effective . 



[0004J 



Problems to be solved by the invention 

The inventors of the present invention et al. carried out 
additional tests on conventional technologies using phenol as a 
substrate, and discovered the following problems with 
conventional catalysts. 

(i) When a manganese compound is used as the auxiliary 
catalyst, although the reaction progresses at a sufficiently high 
rate initially, the reaction stops halfway, and moreover, 
hydrolysis of the esters that are produced progresses due to the 
water that is co-produced; 

(11) the reaction is generally slow when a cobalt compound 
is used as a catalyst. 

The present invention solves these problems with the 
aforementioned conventional catalyst systems, by perfecting an 
industrial method for the manufacture of aromatic carbonic acid 
esters. Specifically, the present invention makes it possible to 
manufacture aromatic carbonic acid esters at high space-time 
yields and reaction yields while maintaining high catalytic 



a. high con= en ra , ' ^ ^ 

using s lit r and hi9h ^ in * — -i- <* time 



using little catalyst 
[0005] 

Means to solve the problems 



i^rr^LT present invention et ai perfect - *• 

of aromatic 0!!^ r 0 ™" ^ ^ 

special catai^t :: s : L es rr can be increased by using the 

present -i™ des «xbed below ln specific amounts. The 

react with oZZt lT 1 ydrOXy C ° mPOUnd 1S aU °" sd C ° 

-action is cl r Ld T m ° n ° Xide ' Ch " a «~ized - that said 

(B) one or more t™ es I Palladl ™ and palladium compounds, 
types of cobalt cf , ° ,an?aneSe C ° mp0Unds ' <=> °- or more 
selected fr™ < C ' «» « more types of substances 

Elected from quaternary ammonium salts or ouaternarv oho^„ 
- ts, and (E) one or more types of substances l27 ts TZT^ 
^ "* ~= «»t are reduction products thereof. 



[0006] 



of in^ItT 0 " ° f " al.. as a result 

?c ::: y ;r:ir co r ntionai technoio9ies ^ 

-action and hyd o"sis t ^ ^ ° f 

Y roiysis of the ester product that occur when a 



-"M as the phenol is converted to bromophenol via 

irrr on ' The present invenu ° n ^ ■» ^^1 

y production of bromophenols is controlled due to the 
•vn^x^c action of the mansanese compound and cobalt compound. 
(0007) 

Specific description of the invention 

1- faction raw materials 

(1) Aromatic hydroxy compound 

invent^nTI^toI^ ** ^ * ~ 

include phenol creT 1 7°~ " P ° lyh ^ Samples 
pnenol, cresol, xylenol, trimethylphenol , 

tetramethylphenol, ethylphenol. propylphenol methoxyphenol 
IbrT T 0 i Chl0r0phen ° 1 ' -ichlorc^l. bromoph!Ll 
nilLT ° ther Ph-ols and isomers thereof • 

:™hthTr::t h tho1 ' r yinaphtho1 ' 

thereof 2 , k ^bstituted naphthols and isomers 

of b, ^ 2 ''- blS,4 - hydr °*^yl>Propane and various other types 
of bxsphenols; various types of biphenols; various types of 
heteroaromatic hydroxy compounds and isomers thereof as 111 as 

ziz^iti: r uced * subs — — ~ « 

desirable compounds, phenol is particularly 



[0008] 

(2) Carbon monoxide 



- be * used in che present 

subs tancs a„ d dl u na , 7 StarCin3 WiCh 3 U *-«~rity 

detri^enta! inn uenc T d ° eS «* — a 

carbon dioxidf " °" r " CtleB ' '<«* « ^o g en, argon or 



[0009] 

(3) Oxygen 



wincing it ZT*tT StartinS Wlth 3 hi » h -^"^ -Stance and 
influence on he T£* that d ° SS n ° C ^ • d«r imsntal 
dioxide. aCtl ° n ' SUCh " argon or carbon 

[0010] 

2. Catalyst 

inven^^IIL^V:."" " ^ * "» ™ 

Prises the five components (A) -(E) below. 

(A) Palladium or palladium compounds 



Present iZ « io n ^ ^ in ^ 

paii^iu™ : z :: iadium biack; paiiadi ™ carb °- 

substances- ZTZ T ^ " ""^ 

pani r :: f ; ° r ; a d n r iadium paiiadi ™ 

Palladia, salts- and call , ""^ " ^ in ™ c 

other organic pan a • T PU1 " Uu " °* alate - 

can also be US ed ! c H "° l f that 
complexes proceed ^ the" 1 ' Palladium 

nitriies, lines D H h c °°^at 10 n of carbon monoxide, 

' ^^es, phosphmes or olefins on M n,<« 
which include PdCl (Phr^ nJ , Palladium, examples of 

(Pd(NH) >n P ^ l2(PhCN) ^ PdCl 2 (PPh 3 ) 2/ Pd(CO)(PPh3) 3/ 

compounds generatefbv ^ h "" tUr " ° f *> a11 ^™ «iU. 

these substances 1 ^ in "action system. Of 
with pallad^ « a e oI aCld 

of palladium component th7- d * Si ^- «» ~ 
range of 10 " to ,7 f " ^ " "** rea " i0n is in 

the aroma t c hydro" ^ °' ^ ""^ ^ " ith ~P~t to 
preferred ^ C °~' 3 ° f <» 10- being 



[0011] 

(B) Manganese compound 



espies of Lch L c r , " ^ 

-nganese brlm L l n flU ° ridS ' <*^. 

carbonate. ^ """" 

= "icrace and other morqanic sal he 

formate, manganese acetate ™ ^anic salts, manganese 

acetate, manganese benzoate and other organic 



p^L?:;i ns :::;:. <iii . or ™ ^y^^, complexes 
«*»... Phos Dh : n :r:r:r f ion of carbon monoxide ' nicm - 

-nganese saits a nd ^ ma ™ 6; and »*«>«.. of 

-ouat of manganese ^rUcular restrictions on the 

anganese component that is used in hh. 
-It ratio in the range o£ ln Ch * but . 

palladium component ,A, • - PeCt t0 Che 

-ng ParticJarTJla^r 16 ""' ^ * ^ « ^ *> » 

[0012] 



(C) Cobalt compound 



invent? ; e r ^ T°r that are used in ths ~t 

such as cooalt f l u : r l Y l ^ " 

iodide, cobalt sulfate Chl0ridS ' ^ C ° balt 

hydroxide and olZ tL ^ 
achate and other L 

acetylacetonate or r C ° balt(I1 ' ~ '"^ 

carbon mono^de li^ * <* 

cobalt,, and ^ul "J "^T"; " ° lefi - « 

in the reaction sit ^ * COmpounds «*" are generated 

compound tha L Ised i " h C °"* 1SXeS - ^ ™ ° £ 
restrict-* u * reactio ° has no particular 

iz: rLtiL: 01 " ratio in the — - "- 4 - »■ — 

Lne Palladium component (a\ ■,•<=• 
of 10- 3 - 10 beinrr „ „ • , Preferred, with a range 

J-U being particularly desirable. 



[0013] 



! 0 



22Ti am " 0niUm " Phosphonium „u' ■ 

(Scenes referred to hereinafCer as ^ 

The quaternary ...^ 3alc chat . s 

r " fs ir a t R R P ' x "- In che fo ™ ia - r1 - r1 ~ »- «- «. 

or arvl * ^ gr ° UPS " ith Carb ° n of l- 8 

S roup S . \ exy p 1 ^ propyi — ^ ™. ^ 

groups tolvl IT 7 9rOUPS ' c ^ lohe ^l groups, phenyl 

9 oups, tolyl gr oup s , ^ lyl s ^ h 

l::: eiir::: at 7- iodide im or ° th ~ , - u * « 

ions are preferred T, t °* * """^ Halide 
these SulTf OMide l0nS bSing P" f «"d among 

TZ'n lZT inClUdS tetr "°" awl— oni- bro! ide 

rllZ:2 llT^r midS ^ -«P— ium hromide. 
reaction L ^"^^ *™°mum salt that is used in the 
10' w 't h PrefSrably in *• of a molar ratio of 10- to 

o 10- "ion C ° Palladim " C ™ 0t <" ' " ith * 
°* iu to 10 bexng the most preferred. 

[0014] 

therecT neS "* """^ ^ «« 

Examples of quinones and aromatic diols that are reductinn 
Products thereof include 1,4-^inone, 1.2-^^. cLIcno" 



desiraLT! Th ^ hydro ^ in °- — Particularly 

the reaction, "° ' " ^""^ ^ " * tende ^ lor 

-ith respect oth ^ 10 t0 10 " ° f m0l « «tio 

a range T « =~ is used. „ ith 

a x co io being preferred. 



[0015] 



3. Reaction conditions 



arctic hydro" c L^H ^ intr ° dUCin ' <*« afor^entioned 

(E) into trZct" ^ CTOntS ' ' < C) ' < D > - d 

-noxide and o"ge n T""""* th ° «rbon 

The action ZZ'X rSa " i0n WhUS hSa " n - 

atm being preL'ed If ^ ° f °' 1-500 With ^ 

of carbol L nox IL f " PrefSrablS f ° r Chs «^tl^ ratio 

range. The reactionT *° "* ^ C °- b » ti « 

60-250-C beLT Dre " in the ^ * 

desirabL ™ Prer «" d - «* 80-150o C being additionally 

-ane. heptane, cyclohe^ale" t^ST^T 1 

chloride, chlornf««. u-, ' Xylene, methylene 

ether tetrad Chl ° r ° ben2ene ' "her, diphenyl 

acetonitr L or".^ 0 ^' ^ *^ ™ 'o™ ta . 

r» mat r a""?" ^ ^ °— <*• 

aromatic hydroxy compound serves as the reaction 



'o^t'iH^ cL.T ParUCUlarly n — ^ —her 



[0016] 



Application examples 



g appi 1C atxon examples and comparative examples. 
Application Eyamnl. -| 

3 - 5 9 (37 mmol) nhennl c 
PaUadium/carbon Jo!,; ' ' W ~ at ° m ' ° f 5% 

tetrahydrate 0 V ' ■»°-»— *«tate 

with a volume of 3 0 T Z T 1Dt ° 3 HaStell ° y 3UtOCla - 
with carbon ffl onoxil h I * °' SyStSm WaS 

air was intr :::::r c ; r; n wa : h introducsd at so at - 

h at xoo-c while 1 6 reaCti ° n " aS Carrisd "»t f=r 3 

the reaction the 9 ^ * *"« ^pletion of 

chro^to^phy Le re :e"ult "T" ""^ * »" 
obtained at a yield ,7 "^ ^ 

■nd P-brcophenol J not Jen ' ' ^ b ™ Cti » ■< °" 

[0017] 



Application ExamnTg 2 



• ■■ w ... . 

The same rparfi 

out, with the ^ZZnl^ T UCaCi ° n *™ 1 «» c« ried 
5h. Clonic ac L """^ W3S '""^ " 

-1.. x„ addi l es o ter 7 ° b ned " a yield of 24% (4 -< 

^ount of 12% ,„ " p - brOT °P h «°l "ere obtained at a total 
(29 Mmol) „ ith respecc Co the brom . de 

(0018) 

Comparative F~ mri1l - , 

.ppziL^tL^T^V". 1 : the same raanner as in 

acetate tetrahvdrat! w " & ™ i0n Chat »tal t(II) 

carbonic aci d est" Jl"" T' f ~ 3 h ' th * 

P-bro ra ophe nol were obt a " m ° 1) ' "* °" 

(0.22 ,»ol, : ith ° b r e : / S b ™ U « S at * amount of 

5 h. the carbonic aci dT ^ br ° mide - " aCtin ' 

(0.87 mmol and th T ^ C ° * V±.ld of 

[0019] 

Comparative ^ mn -^ 

^n^^t^Ta::?"-:: ? same — as in 

manganese (it, „„ * ' W " h the ««Pti°n that 

3 h n « a b ::r <~^- « -»« used . Mtw reactinj 

^e ^-product on 0 C o aC and eSt r **" " % - 01 ' ' «* 

reacting f or 5 h ° °~ p - brOTO e he ^ ««• not seen. After 

12-2 mmol), and o- and p-bromophenol were 



[0020] 

Application p va nTp] r 3 



wi h 21 227 "h 111 APPUCati ° n ^ 1 - tri- 
acetate were "d 2 '' * 112 *» o1 > Palladium!!, 

Save . Jr^t * • - ~s Ults 

by-production of I Z \ ' % ,,n ° 1, ' Md n ° 

" 01 o- and p-bromophenol was seen. 



(0021] 

Application g^ nmn j,. 4 



~se (III , ace^e^:" ~nr d ^ " ~*> 
acetate tetrahydrata Th= , . lnste ad of manganese ( 11 ) 

yield of 20 % ,3 7 l oi r lndiC3ted a =- b -- acid ester 

P-bromophenol was ™ "* " °* «- «* 



[0022] 

Application Examnlo g 



1. With the exception that 1.1 mg (3 . 0 mol) 



